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ABSTRACT 

The c u r r e n t  e l e c t r o m a g n e t i c  i n t e r f e r e n c e  (EMI) 
c o n t r o l  and e l e c t r o m a g n e t i c  c o m p a t i b i l i t y  ( E M C )  v a l i d a t i o n  
e f f o r t s  o f  t h e  NASA Cen te r s  and i n t e r c e n t e r  p a n e l s  i n  t h e  
A p o i i o  A p p l i c a t i o n s  Program ( A A P j  f o r  m i s s i o n s  AAP-1 t h rough  
AAP-4 are  summarized. The EMC programs o f  t h e  Manned Space- 
c r a f t  Cen te r  (MSC) and t h e  Marshall Space F l i g h t  C e n t e r  (MSFC) 
f o r  A A P ,  i n c l u d i n g  E N 1  c o n t r o l  s p e c i f i c a t i o n s  imposed and EMC 
t e s t i n g  ph i losophy  a d o p t e d , a r e  t h e  same as t h e i r  r e s p e c t i v e  
programs f o r  t h e  Apollo Program. MSFC w i l l  per form EYC t e s t s  
on t h e  v a r i o u s  space  v e h i c l e  modules unde r  t h e i r  c o n t r o l  t o  
demons t r a t e  a minimum margin o f  6dB between t h e  d e s i r e d  s i g n a l  
and i n t e r f e r e n c e  n o i s e  p r e s e n t  a t  t h e  most c r i t i c a l  p o i n t  o f  
t h e  v a r i o u s  subsystems o f  these  modules.  MSC w i l l  demons t r a t e  
t h e  EMC o f  t h e  v a r i o u s  space  v e h i c l e  modules unde r  t h e i r  con- 
trol t h rough  f u n c t i o n a l  t e s t i n g  w i t h o u t  demons t r a t ion  o f  any 
s a f e t y  margin .  

Both t h e  E l e c t r i c a l  Pane l  and t h e  I n s t r u m e n t a t i o n  
and  Communications ( I / C )  Panel  have r e s p o n s i b i l i t i e s  i n  t h e  
a r e a  of EMC f o r  AAP. 
f o r  c o n t r o l  o f  EM1 i n  t h e  i n t e r f a c e  w i r i n g  between t h e  v a r i o u s  
space  v e h i c l e  modules and between t h e  space  v e h i c l e  modules 
and t h e  l aunch  f a c i l i t i e s .  The I / C  Pane l  assumes a l l  o t h e r  
r e s p o n s i b i l i t i e s  i n  ach iev ing  EMC o f  t h e  i n t e r f a c e s  o f  t h e  
i n t e g r a t e d  AAP space  v e h i c l e .  
s t r a t e  EMC o f  t h e  i n t e g r a t e d  AAP space  v e h i c l e  cannot  b e  deve l -  
oped by t h e  I / C  Pane l  u n t i l  t h e  master t e s t  f low p l a n  f o r  A A P  
has been fo rmula t ed  by t h e  T e s t  D e f i n i t i o n  and Planning  Groun 
and approved by t h e  program managers of  t h e  v a r i o u s  C e n t e r s .  

The E l e c t r i c a l  P a n e l  has  t h e  r e s p o n s i b i l i t y  

S p e c i f i c  t e s t  p l a n s  t o  demon- 
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1 . 0  I n t r o d u c t i o n  

The c u r r e n t  e l e c t r o m a g n e t i c  i n t e r f e r e n c e  ( E M I )  
c o n t r o l  and e l e c t r o m a g n e t i c  c o m p a t i b i l i t y  (EMC)  v a l i d a t i o n  
e f f o r t s  i n  t h e  Apollo A p p l i c a t i o n s  Program ( A A P )  for m i s s i o n s  
A A P - 1  t h rough  AAP-4 a r e  summarized i n  t h i s  memorandum. The 
Marshall Space F l i g h t  Cen te r  (MSFC) and t h e  Manned S p a c e c r a f t  
C e n t e r  (MSC) have t h e  r e s p o n s i b i l i t y  to p r o v i d e  f ree  o f  d e t r i -  
men ta l  EM1 e f f e c t s  t h e  v a r i o u s  space  v e h i c l e  modules and 
a s s o c i a t e d  ground s u p p o r t  equipment (GSE) under  t h e i r  r e s p e c t i v e  
c o n t r o l  f o r  subsequent  i n t e g r a t i o n  w i t h  o t h e r  modules n o t  under  
t h e i r  r e s p e c t i v e  c o n t r o l .  MSFC has t h i s  r e s p o n s i b i l i t y  f o r  t h e  
S a t u r n  I B  Launch V e h i c l e ,  t h e  O r b i t a l  Workshop (OWS), t h e  Mul t i -  
p l e  Docking Adapter  ( M D A ) ,  and t h e  Apol lo  Telescope  Mount (ATM), 
w h i l e  MSC has t h i s  r e s p o n s i b i l i t y  f o r  t h e  A i r l o c k  Module ( A M ) ,  
t h e  Command Module and S e r v i c e  Module ( C M - S M ) ,  and t h e  Lunar 
Module (LM).  Var ious  i n t e r c e n t e r  p a n e l s  have t h e  r e s p o n s i b i l i t y  
to i n s u r e  e l e c t r o m a g n e t i c a l l y  compat ib le  space  v e h i c l e  module 
i n t e r f a c e s  and o v e r a l l  EMC of  t h e  i n t e g r a t e d  space  v e h i c l e  
and/or  c l u s t e r .  

The e f f o r t s  of t h e  NASA C e n t e r s  and t h e i r  c o n t r a c t o r s  
toward a c h i e v i n g  EMC o f  t h e  v a r i o u s  i n d i v i d u a l  A A P  space  v e h i c l e  
modules and o f  t h e  i n t e r c e n t e r  p a n e l s  toward a c h i e v i n g  EMC o f  
t h e  i n t e g r a t e d  AAP space  v e h i c l e  are d i s c u s s e d  i n  t h e  f o l l o w i n g  
p a r a g r a p h s .  

2.0 Marshall Space F l i g h t  Cen te r  

With t h e  e x c e p t i o n  of t h e  S a t u r n  I B  Launch Veh ic l e  
used  i n  m i s s i o n  AAP-2 whose S-IVB s t a g e  w i l l  be  mod i f i ed  to 
form t h e  OWS, t h e  S a t u r n  I B  Launch V e h i c l e s  used  i n  A A P  w i l l  
be t h e  same as t h o s e  used  i n  t h e  Apollo Program. Consequent ly ,  
no A A P  p e c u l i a r  EM1 c o n t r o l  o r  EMC v a l i d a t i o n  a c t i v i t i e s  a r e  
p l a n n e d  by MSFC on any o f  t h e  S-IB and S- IVB s t a g e s  and I n s t r u -  
ment Uni t  ( I U )  of t h e  v a r i o u s  S a t u r n  I B  Launch V e h i c l e s  used 
i n  A A P  e x c e p t  f o r  t h e  S - I V R / I U  o f  t h e  launch  v e h i c l e  used for 
m i s s i o n  AAP-2. 
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Elec t romagne t i c  c o m p a t i b i l i t y  c o n t r o l  p a s have 
r i t t e n  by MSFC cove r ing  t h e  O W S ( 1 ) ,  t h e  MDAt27 ,  and t h e  

These p l a n s  i n c l u d e :  ( a )  s p e c i f i c  r e q u i r e m e n t s  f o r  
bee  
A T M ? ~ ~ .  
t h e  d e s i g n  and t e s t  o f  a l l  e l e c t r i c a l  and e l e c t r o n i c  equipment 
and subsystems o f  t h e  p a r t i c u l a r  space  v e h i c l e  module, as w e l l  
as t h e  i n t e g r a t e d  module, i n c l u d i n g  s p e c i f i c a t i o n s  imposed any 
any amendments to t h e i r  r e q u i r e m e n t s ,  ( b )  d e s i g n  g u i d e l i n e s  
on g round ing ,  w i r i n g ,  s h i e l d i n g ,  f i l t e r i n g ,  e t c . ,  ( e )  MSFC 
o r g a n i z a t i o n a l  r e s p o n s i b i l i t i e s ,  and ( d )  c o n t r a c t o r  r e q u i r e -  
ments .  I n  a d d i t i o n  t o  t h e  f o r m a t ,  t h e  s p e c i f i c  c o n t e n t s  o f  
these  three  c o n t r o l  p l a n s  a r e  a l s o  l a r g e l y  i d e n t i c a l .  

As i s  t h e  r8se  for a 1 1  e l e c t r i r a l  a n d  e l e c t r o n i c .  
equipments  of  t h e  S a t u r n  Launch V e h i c l e s  i n  t h e  Apollo Program, 
t h e  d e s i g n  and test of  t h e  e l e c t r i c a l  and e l e c t r o n i c  equipments  
o f  t h e  OWS, M D A ,  and ATM are  r e q u i r e d  t o  comply w i t h  t h e  r e q u i r e -  
ments o f  s p e c i f i c a t i o n  MIL-I-6181D ( M i l i t a r y  S p e c i f i c a t i o n ,  
I n t e r f e r e n c e  C o n t r o l  Requirements ,  A i r c r a f t  Equipment) .  E l e c  - 
t r i c a l  bonding of a l l  m e t a l l i c  e l emen t s  of t he  s t r u c t u r e  and 
equipment e n c l o s u r e s  o f  t h e  OWS, MDA, or ATM w i l l  be i n  acco r -  
dance  w i t h  MIL-B-5087B ( M i l i t a r y  S p e c i f i c a t i o n ,  Bonding; 
E l e c t r i c a l  - f o r  A i r c r a f t )  i n  o r d e r  t o  a c h i e v e  a u n i p o t e n t i a l  
s t r u c t u r e .  The r equ i r emen t s  of  s p e c i f i c a t i o n  MIL-E-6051C 
( M i l i t a r y  S p e c i f i c a t i o n ,  E l e c t r i c a l - E l e c t r o n i c  System Compat- 
i b i l i t y  and I n t e r f e r e n c e  C o n t r o l  Requirements  f o r  A e r o n a u t i c a l  
Weapon Systems,  Assoc ia t ed  Subsystems and A i r c r a f t )  a p p l y  to 
t h e  comple te ly  i n t e g r a t e d  OWS, MDA,  or ATM. A s  i s  s p e c i f i e d  
i n  MIL-E-6051C, t e s t s  w i l l  be performed to demons t r a t e  a mini-  
mum o f  6 dB o f  margin b e t w e e n  t h e  d e s i r e d  s i g n a l  and t h e  
i n t e r f e r e n c e  n o i s e  a t  t h e  most c r i t i c a l  p o i n t  o f  t h e  v a r i o u s  
subsys tems of these  space  v e h i c l e  modules.  During t h i s  EMC 
t e s t  on t h e  i n t e g r a t e d  OWS, MDA or ATM, t h e  hardwire  i n t e r f a c e s  
w i t h  o t h e r  space  v e h i c l e  modules w i l l  be  s i m u l a t e d  by a p p r o p r i -  
a t e  c a b l e  l e n g t h s  and l o a d s  such  as r e l a y s .  

3 .0  Manned S p a c e c r a f t  Center  

I n  t h e  c u r r e n t  EMC program o f  MSC for Apol lo ,  t h e  
pr ime c o n t r a c t o r s  for t h e  CM-SM (Nor th  American Rockwell-NR) 
and t h e  LM (Grumman A i r c r a f t  Eng inee r ing  Company - G A E C )  a re  
c o n t r a c t u a l l y  r e q u i r e d  t o  d e s i g n  and t e s t  a l l  e l e c t r i c a l  or 
e l e c t r o n i c  equipments o f  t h e  CM-SM or LM p e r  t h e  r e q u i r e m e n t s  
and l i m i t s  of  s p e c i f i c a t i o n  MIL-I-2660C ( M i l i t a r y  S p e c i f i c a t i o n ,  
I n t e r f e r e n c e  Con t ro l  Requirements ,  A e r o n a u t i c a l  Equipment) as 
amended by MSC addendum MSC-EMI-1OA (Addendum to M I L - I - ~ ~ ~ O O ,  
d a t e d  October  1 7 ,  1963,  N a t i o n a l  Aeronau t i c s  and Space Adminis- 
t r a t i o n ) ,  o r  t h e  e q u i v a l e n t .  I n  a icd i t ion ,  NR and G A E C  are  
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c o n t r a c t u a l l y  r e q u i r e d  t o  des ign  the  r e s p e c t i v e  i n t e g r a t e d  
s p a c e c r a f t  (CM-SM or LM) us ing  t h e  m i l i t a r y  e l e c t r o m a g n e t i c  
c o m p a t i b i l i t y  s p e c i f i c a t i o n  MIL-E-6051C as a g u i d e  and a t t e m p t -  
i n g  t o  m a i n t a i n  a t  l eas t  6dB s a f e t y  margin a g a i n s t  p o s s i b l e  
EM1 caused  m a l f u n c t i o n s  or perforamnce d e g r a d a t i o n s .  However, 
t e s t s  t o  demons t r a t e  t h i s  6dB s a f e t y  margin are n o t  c o n t r a c t -  
u a l l y  r e q u i r e d  and w i l l  n o t  i n  g e n e r a l  be p e r f o h e d  by e i t h e r  
NR or GAEC e x c e p t  on p y r o t e c h n i c  c i r c u i t s .  It i s  t h e  MSC 
ph i losophy  t h a t  any e l e c t r o m a g n e t i c  i n c o m p a t i b i l i t i e s  i n  t h e  
i n t e g r a t e d  s p a c e c r a f t  would b e  uncovered d u r i n g  s y s t e m  b u i l d u p  
t e s t s  which i n c l u d e  i n d i v i d u a l  subsys tems f u n c t i o n a l  t e s t s ,  
i n t e g r a t e d  sys tems f u n c t i o n a l  t e s t s ,  and f i n a l l y  s i m u l a t e d  
m i s s i o n  t e s t s .  It shou ld  be noted t h a t  EM1 contr~l plafis f'cr 
t h e  CM-SM and LM i n  t h e  Apollo Program were p r e p a r e d  by NR and 
G A E C ,  r e s p e c t i v e l y ,  o u t l i n i n g  t h e i r  i n d i v i d u a l  EMC programs 
and p h i l o s o p h i e s .  

The EMC programs and p h i l o s o p h i e s  o f  NR and G A E C  i n  
t h e  Apollo Program w i l l  n o t  b e  changed f o r  t h e  Apol lo  Appl ica-  
t i o n s  Program. A l l  new or m o d i f i e d  e l e c t r i c a l  and e l e c t r o n i c  
equipments  t o  be added t o  t h e  CM-SM or LM of t h e  Apollo Program 
f o r  AAP w i l l  be  des igned  and t e s t e d  to t h e  r equ i r emen t s  of 
s p e c i f i c a t i o n  MIL-1-26600 a s  amended by MSC addendum MSC-EMI-lOA, 
or t h e  e q u i v a l e n t .  Equipment and  s y s t e m s  q u a l i f i e d  i n  t h e  Apol lo  
Program w i l l  n o t  b e  r edes igned  or r e t e s t ed .  E l e c t r o m a g n e t i c  
c o m p a t i b i l i t y  of  t h e  i n t e g r a t e d  CM-SM or LM f o r  AAP w i l l  b e  
demonst ra ted  t h r o u g h  t h e  s y s t e m s  b u i l d u p  f u n c t i o n a l  t e s t s .  Dur- 
i n g  these  f u n c t i o n a l  t e s t s ,  the ha rdwi re  i n t e r f a c e  between t h e  
CM-SM or LM and o t h e r  space  v e h i c l e  modules w i l l  be s i m u l a t e d  
by a p p r o p r i a t e  l o a d s  and cable l e n g t h s .  

The McDonnell Douglas C o r p o r a t i o n  ( M D C ) ,  p r ime  
c o n t r a c t o r  f o r  t h e  A M ,  has p r e p a r e d  a n  e l e c t r o m a g n e t i c  i n t e r -  
f e r e n c e  c o n t r o l  p l a n  f o r  t h e  A M ( 4 ) .  T h i s  P l a n  c o n t a i n s  t h e  
d e s i g n  g u i d e l i n e s ,  d e s i g n  r e q u i r e m e n t s ,  and t e s t  r e q u i r e m e n t s  
e s t a b l i s h e d  t o  c o n t r o l  EM1 g e n e r a t i o n  by and EM1 s u s c e p t i b i l i t y  
o f  AM e l e c t r i c a l  and e l e c t r o n i c  equipment and t o  a s s u r e  s e l f -  
EMC of t h e  AM. A l l  new or m o d i f i e d  e l e c t r i c a l  and e l e c t r o n i c  
equipments  f o r  t h e  AM w i l l  be d e s i g n e d  and t e s t e d  t o  t h e  r e q u i r e -  
ments of s p e c i f i c a t i o n  M I L - I - ~ ~ ~ O O  as amended by MSC addendum 
M S C - E M I - 1 O A .  However, a l l  e l e c t r i c a l  and e l e c t r o n i c  equipment 
q u a l i f i e d  i n  t h e  Gemini Program t o  be used i n  t h e  AM w i l l  n o t  
be r e t e s t e d  or modif ied  t o  meet t h e  d e s i g n  and t e s t  r e q u i r e m e n t s  
s p e c i f i e d  i n  AM EM1 c o n t r o l  p l a n .  Any problem areas i n  ach iev -  
i n g  EMC of t h e  AM by fo l lowing  t h i s  p o 1 j . c ~  w i l l  be  r e s o l v e d  by  
making compensat ions i n  t he  d e s i g n  o f  t h e  i n t e g r a t e d  AM. No 
s p e c i f i c  EMC t e s t s  a re  planned f o r  t h e  i n t e g r a t e d  AM t o  a s c e r -  
t a i n  t h e  e x i s t e n c e  of  a s a f e t y  margin  between t h e  i n t e r f e r e n c e  
p r e s e n t  and t h e  s u s c e p t i b i l i t y  of  c r i t i c a l  subsys tems.  Normal 
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subsys tem b u i l d u p  and i n t e r f a c e  f u n c t i o n a l  tes ts  w i l l  b e  u sed  
to demons t r a t e  the self-EMC of t h e  AM. The hardwire i n t e r -  
f a c e  w i t h  o t h e r  modules w i l l  b e  s i m u l a t e d  by a p p r o p r i a t e  l o a d s  
and cable l e n g t h s .  

4 . 0  I n t e r c e n t e r  Pane l s  

The E l e c t r i c a l  Panel  and the  I n s t r u m e n t a t i o n  and 
Communications ( I / C )  Pane l  a r e  t h e  i n t e r c e n t e r  p a n e l s  a c t i v e  
i n  t he  area o f  e l e c t r o m a g n e t i c  c o m p a t i b i l i t y  i n  t h e  Apol lo  
A p p l i c a t i o n s  Program. By d e f i n i t i o n ,  these  i n t e r c e n t e r  p a n e l s  
a r e  n n l y  enncerneil  with the interfaces h e t ~ e e r !  t h e  t~ar icus  
s p a c e  v e h i c l e  modules unde r  t h e  c o n t r o l  o f  d i f f e r e n t  C e n t e r s .  
Each Cen te r  r e t a i n s  t h e  a u t h o r i t y  to approve or d i s a p p r o v e  
r e q u e s t s  s u b m i t t e d  by t h e i r  r e s p e c t i v e  c o n t r a c t o r s  f o r  w a i v e r s  
to EM1 r equ i r emen t s  c o n t a i n e d  i n  t h e  a p p r o F r i a t e  EM1 c o n t r o l  
p l a n  or c o n t r a c t .  

The E l e c t r i c a l  Panel  has t h e  r e s p o n s i b i l i t y  f o r  
c o n t r o l  of  EM1 i n  t he  i n t e r f a c e  w i r i n g  between two space  
v e h i c l e  modules or between a space  v e h i c l e  module and GSE 
and/or  l aunch  f a c i l i t i e s  when each  i s  under  t h e  c o n t r o l  o f  
a d i f f e r e n t  Cen te r .  T h i s  EM1 c o n t r o l  w i l l  be  accomplished 
th rough  the  s p e c i f i c a t i o n  and implementa t ion  o f  bund l ing ,  
r o u t i n g ,  t w i s t i n g ,  s h i e l d i n g ,  and grounding  r e q u i r e m e n t s  f o r  
w i r i n g  and c a b l i n g  a c r o s s  t h e  i n t e r f a c e .  To da te ,  none o f  
t h e  i n t e r f a c e  c o n t r o l  documents d e f i n i n g  these  e l e c t r i c a l  
w i r i n g  i n t e r f a c e s  have been i s s u e d  by t h e  E l e c t r i c a l  Pane l .  

The r e s p o n s i b i l i t i e s  of  t h e  I / C  P a n e l  i n  t h e  area 
Of e l e c t r o m a g n e t i c  c o m p a t i b i l i t y  as o u t l i n e d  i n  i t s  c h a r t e r  
i n c l u d e  d e f i n i t i o n  and r e s o l u t i o n  of i n t e r f a c e  problems 
a s s o c i a t e d  w i t h  r a d i o  f requency  i n t e r f e r e n c e  and a s s u r a n c e  
of e l e c t r o m a g n e t i c  c o m p a t i b i l i t y  of t h e  i n t e r f a c e  (conducted  
and radiated)  between t h e  v a r i o u s  space  v e h i c l e  modules,  
between t h e  i n t e g r a t e d  s p a c e  v e h i c l e  and l aunch  f a c i l i t i e s  
and GSE, and between t h e  space v e h i c l e  and t h e  s t a t i o n s  o f  
t h e  Manned Space F l i g h t  Network (MSFN). The I / C  Pane l  has 
a s s i g n e d  to t h e  E lec t romagne t i c  C o m p a t i b i l i t y  ( E M C )  Subpanel  
of t he  I / C  Pane l  t h e  fo l lowing  s p e c i f i c  tasks:  

( a )  Recommendation of f requency  a l l o c a t i o n s  t o  
t r a n s m i t t e r s  and r e c e i v e r s  used i n  A A P  
based on t h e  r e s u l t s  o f  a r a d i o  f r equency  
i n t e r f e r e n c e  a n a l y s i s .  

( b )  Recommendation of p r o p e r  bonding and grounding  
p rocedures  and p r a c t i c e s  to minimize EM1 and 
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t o  p r o v i d e  p r o t e c t i o n  a g a i n s t  l i g h t n i n g  and 
s t a t i c  cha rge  accumula t ion  e f f e c t s .  

( c )  D e f i n i t i o n  of a t e s t  program t o  demons t r a t e  
c o m p a t i b i l i t y  o f  the  o v e r a l l  AAP c l u s t e r .  

(d.) I n s u r e  mutua l  exchange of  p e r t i n e n t  EMC 
i n f o r m a t i o n  betweeen C e n t e r s .  

The I n t e r n a t i o n a l  Bus iness  Machines (IBM) H u n t s v i l l e  
Eng inee r ing  O p e r a t i o n  developed a number of computer programs 
of varying sophl  s t i  c.8t- l  nn t.n perfnrm heat freqner?cy maly'ses 
f o r  u se  i n  t h e  Apollo Program. One of  these  computer programs 
c a l c u l a t e s  t h e  s p u r i o u s  f r e q u e n c i e s  t h a t  could  be g e n e r a t e d  
which f a l l  w i t h i n  t h e  3dB passband o f  t h e  on-board r e c e i v e r s  
t h r o u g h  mixing of  t h e  fundamental  f r e q u e n c i e s  (up t o  t h e  f o u r t h  
harmonic)  o f  t h e  on-board t r a n s m i t t e r s  t a k e n  two, three and 
f o u r  a t  a t i m e .  A second computer program can be  used t o  pre-  
d i c t  t h e  ampl i tude  l e v e l  o f  t h o s e  s p u r i o u s  f r e a u e n c i e s  f a l l i n g  
w i t h i n  t h e  3dB passband of t h e  on-board r e c e i v e r s .  A beat 
f requency  a n a l y s i s  w i l l  be performed f o r  AAP u s i n g  t h e  two 
computer programs d e s c r i b e d  above a f t e r  t h e  agreement between 
NASA and t h e  Department of Defense ( D O D )  on con t inued ,  b u t  
r e s t r i c t e d ,  NASA use  of s t a n d a r d  te lemetry channe l s  i n  t h e  
225-260 MHz f requency  band through Janua ry  1, 1975,  has been 
f i n a l i z e d .  

The I / C  Pane l  g e n e r a t e s  i n t e r f a c e  c o n t r o l  documents 
( I C D ' S )  which d e f i n e  t h e  i n s t r u m e n t a t i o n  and communication 
i n t e r f a c e s  between t h e  v a r i o u s  space  v e h i c l e  modules of  t h e  
AAP c l u s t e r  under  t h e  c o n t r o l  of d i f f e r e n t  Cen te r s  and which 
s e r v e  as t h e  fo rma l  s p e c i f i c a t i o n  f o r  e s t a b l i s h i n g  the  i n t e r -  
f a c e  r e q u i r e m e n t s .  These ICD's c o n t a i n  a s e c t i o n  devoted  t o  
e l e c t r o m a g n e t i c  c o m p a t i b i l i t y  which i n c l u d e s  r equ i r emen t s  on 
bonding,  grounding ,  s h i e l d i n g ,  and conducted and r ad ia t ed  
e l e c t r o m a g n e t i c  i n t e r f e r e n c e  g e n e r a t i o n  and s u s c e p t i b i l i t y  
a t  t h e  i n t e r f a c e .  It shou ld  b e  n o t e d  t h a t  these I C D ' s  do n o t  
cove r  t he  p h y s i c a l  w i r i n g  r equ i r emen t s  of  t h e  i n t e r f a c e .  Pre-  
l i m i n a r y  d ra f t s  o f  these I C D ' s  c o v e r i n g  t h e  CM/MDA, MDA/AM, 
AM/OWS, ATM/LM, and LM/MDA i n t e r f a c e s  are  a v a i l a b l e .  

Although a p r e l i m i n a r y  EMC t e s t  p l a n  f o r  AAP has 
been  w r i t t e n  by t h e  EMC Subpanel ,  no f u r t h e r  a c t i o n  can be 
t a k e n  i n  t h i s  area u n t i l  the  master t e s t  f low p l a n  f o r  AAP 
has been developed by t h e  Test D e f i n i t i o n  and P lann ing  Group 
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(TD&PG) and  been approved  by t he  program managers o f  t h e  
v a r i o u s  C e n t e r s .  U n t i l  t h i s  master t es t  f l o w  p l a n  i s  
developed ,  t h e  d e g r e e  of  s o p h i s t i c a t i o n  of  t h e  s i m u l a t o r s  
u sed  d u r i n g  t h e  i n t e g r a t e d  t e s t i n g  of t h e  v a r i o u s  i n d i v i d u a l  
s p a c e  v e h i c l e  modules o f  A A P  canno t  be  d e f i n e d .  A s  i n d i c a t e d  
e a r l i e r ,  t h e  s i m u l a t o r s  c u r r e n t l y  p l anned  f o r  u s e  by t h e  C e n t e r s  
c o n s i s t  of s i m u l a t e d  l o a d s  and c a b l e  l e n g t h s .  

20  34-AGW-ew 
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